Background: Surgery is the only curative treatment of patients with esophageal atresia and tracheoesophageal fistula. A lot of surgeons recommend transpleural repair while others prefer extrapleural approach for repair. This study will evaluate the differences, advantages, outcome, and the disadvantages of the two techniques. Results: Duration of surgery was significantly shorter in the group operated by transpleural approach. The incidence of pneumothorax was higher in patients operated by transpleural approach. Conclusion: Operating esophageal atresia and tracheoesophageal fistula by transpleural approach has significantly shorter time of surgery, but there is no difference between the two groups as regards incidence of leakage or mortality.
Background
Esophageal atresia and tracheoesophageal fistula is a congenital disease that occurs due to a defect in separating esophagus and trachea at the 5th week of pregnancy [1] . Surgical repair is the only definitive treatment with good outcome in the majority of the patients [2] . Right posterolateral thoracotomy through extrapleural approach at 4th intercostal space is a common technique of surgery [1] . Although it is difficult and needs much time to dissect pleura from chest wall, most of the surgeons prefer this approach more than transpleural technique, because the belief that empyema has less incidence if anastomotic leakage takes place, On the other hand, many surgeons believe that the outcome of the two techniques is the same while surgery by transpleural technique may be done more easy and faster [3] .
Objectives
The objective of the study is to compare the extra pleural approach versus transpleural approach in treatment of esophageal atresia and tracheoesophageal fistula.
Methods
This prospective study included 20 patients with esophageal atresia and tracheoesophageal fistula who underwent repair in the period from January 2016 to January 2017 at pediatric surgery unit, Surgery Department, Sohag University Hospital, Sohag, Egypt. Ethics committee approval was obtained. Neonates suffering from esophageal atresia and tracheoesophagial fistula type C were enrolled in this study, we divided patients randomly into two groups; surgery was done by extrapleural approach in group a, and in group b, we used transpleural one. In all patients, steps are standardized: posterolateral thoracotomy, ligation of the tracheoesophageal fistula, mobilization of proximal pouch, and in all patients, anastomosis is done by vicryl 5/0 interrupted sutures. In all patients, ryle feeding is started on the 3rd postoperative day and ryle is removed on the 7th day to start oral feeding. Chest tube and wound were evaluated by the surgeon regularly for any discharge and wound infection. Routine contrast study of the esophagus for possibility of leakage of the anastomosis was performed in all cases on the 5th postoperative day. The patients in both procedures were discharged after removal of the chest tube.
The 2 procedures were compared for the incidence of postoperative complications (anastomotic leakage, wound infection and disruption, pneumothorax, empyema, hydrothorax, lung collapse, and mortality), duration of surgery (starting from incision to closure of the skin), and hospitalization period (from admission day to discharge day). Neonates with weight less than 2000 g, patients with major heart anomalies, and patients with esophageal anomalies type other than C (A, B, D, E) were excluded from the study.
Results
Twenty neonates were enrolled in this study, and 12 (60%) of whom surgery was done by extrapleural approach and 8 (40%) by transpleural approach with demographic data summarized in Table 1 . Associated anomalies are detected in 50% of cases ( Table 2 ).
The duration of surgery was significantly shorter in the group operated by transpleural approach (Table 3) , and two patients suffered from pneumothorax on the right side after surgery; all cases were operated by transpleural approach and all improved after insertion of intercostal tube under water seal, left-sided pneumothorax occurred in one patient in extrapleural group who was under mechanical ventilation and responded to intercostal tube insertion. The incidence of pneumothorax was statistically higher in patients operated by transpleural approach as compared to the extrapleural group (Table 4) .
Two (10%) patients developed leakage of anastomosis, 1 (12.5%) of whom was in the transpleural group and 1 (8.3) was in the extrapleural group. The patient in extrapleural group with anastomotic leakage responded well to TPN and antibiotic therapy within 2 weeks. The one in the transpleural group had a major leak and feeding gastrostomy and esophagostomy was done, and the patient died on the 12th postoperative day due to neonatal sepsis (Table 4) .
Two patients (10%) died after surgery one (12.5%) of whom was in the transpleural group (due to sepsis following major leakage) and one (8.3) was in the extrapleural group (delayed recovery from anesthesia and cardiac arrest). No statistically important difference was observed as regards mortality between the two approaches ( Table 4 ).
Statistical analysis
Data was analyzed using SPSS version 17. Quantitative data was expressed as means ± standard deviation, median, and range. Qualitative data was expressed as number and percentage. The data were tested for normality using Shapiro-Wilk test. The nonparametric Mann-Whitney test was used for data which was not normally distributed.
Independent samples T test was used for normally distributed data. Chi-square (χ 2 ) test and Fisher's exact test were used for comparison regarding qualitative variables as appropriate. A 5% level was chosen as a level of significance in all statistical tests used in the study.
Discussion
The popularity of operating by the extrapleural approach is more than the transpleural approach because there is a belief between pediatric surgeons that there is increased incidence of empyema following leakage in the transpleural approach, we had no cases of empyema in our study neither in the tanspleural or the extrapleural group but we noticed that the patient with leakage in the extrapleural group responded will to conservative treatment within few weeks (2 ,3) . The incidence of pneumothorax in our study was 15%, which occurred in 25% of transpleural group and was right-sided (related to the operative procedure) and occurred in 8.3% of the extrapleural group and was leftsided (related to high pressure postoperative ventilation). All cases responded to intercostal tube insertion; in another similar study, the incidence of pneumothorax was 20% with all cases occurred in transpleural group [4] .
The incidence of leakage of anastomosis in the textbooks of pediatric surgery ranged from 14 to 16%, and in other studies, it was 10-20%. In our study, leakage occurred in 2 (10%) cases, in which one case improved on conservative treatment (operated by extrapleural approach), while the other case in transpleural group did not respond to conservative treatment. Redo surgery was done (esophagostomy and gastrostomy), but there was no statistical difference between the two groups as regards the incidence of leakage [4] [5] [6] [7] .
In the literature, mortality rate depends on the type of atresia, prematurity, aspiration pneumonia, and severe cardiac anomaly. In this study, we excluded premature neonates, neonates weighing less than 2000 g and patients with cyanotic heart anomaly; moreover, some authors concluded that anesthesia and postoperative intensive care may also have a role in survival of the patients, and we had a mortality rate 10% with no statistical difference between the two groups [8] .
In our study, duration of surgery was significantly shorter in patients operated by transpleural technique due to the time needed for gentle detachment of the pleura from the chest wall in extrapleural approach, but actually, we need a larger study to evaluate the superiority of extrapleural approach in promoting spontaneous closure if leakage occurs.
Conclusion
There is no significant statistical difference between these two methods of surgery as regards mortality; however, there was a higher rate of pneumothorax in transpleural approach, while the duration of operation was shorter in surgery by transpleural approach, so we recommend transpleural approach if the patient is unstable and prolonged anesthesia carries a high risk. 
